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Abstract
This paper explores the relationship between participation in sport as a consumer
activity and sport volunteering as a producer activity. Using data from the Taking Part
Survey, evidence is found that the decision to engage in sports participation and
sports volunteering as well as the duration of the activities are complementary. In
general, the findings confirm the well-estabhshed impacts of human and economic
capital on engagement in sports-related activities, as well as the availability of time.
However, there is evidence of the shifting roles of consumption and production of
sport as family commitments change while differential effects are also found with
respect to ethnicity, health, and the accessibility of sports facilities.
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Introduction
For more than a decade sport has increasingly become part of the public policy agen-
da. Historically, the role of sport in policy has varied, moving from raising general
physical fitness for military preparedness to using sport as a form of social welfare
policy (Houlihan, 1997; Green, 2004; Green 8c Houlihan, 2005). The most obvious
manifestation of this was the development of a 'Sport for All' policy by the Council of
Europe in 1966 which, in fact, captured a progressive international sentiment that
took many different forms and labels. The broad sentiment was to encourage physi-
cal activity both from a traditional competitive sporting context to one that included
informal sport that was inclusive for the masses. The objectives were primarily to pro-
mote health and mental and social benefits as well as to achieve various political aims,
which varied across context (Mclntosh, 1980). By 1975 the Council of Europe pub-
lished the European Sport for All Charter which echoed these sentiments. This was
Dawson, Downward
replaced by the European Sports Charter in the 1990s. Although the term 'Sport for All'
was dropped from the title of the Charter, there remains a substantial proportion of
the Charter's 13 articles which relates to the promotion of sporting access and equity.
Symbiotically interest in the policy promotion of elite sports success at major events
like the Olympics occurred across a diverse range of governments.
This development is exemplified in the UK, where sports policy emphases have most
recently been driven by DCMS/Strategy Unit (2002) and Carter (2005). Under the
Blair government, these strategic reviews identified the symbiotic benefits to the
nation of promoting participation and hosting major events. From a broader social
policy perspective, currendy in the UK, the Conservative-Liberal Democrat coalidon
government has championed a 'Big Society' in which volunteering and involvement in
social action, including sport, is to be encouraged, along with charitable giving and
philanthropy, and the need to get young people mixing ftom different backgrounds
and getting involved in their communities.'
Currendy, in an environment of pubhc sector cuts, but the hosting of the London 2012
Olympic games, the strategic priorides set by the Department for Culture, Media and
Sport are for a £lbn investment to support a new strategy'Creating a sporting habit for
life: A new youth sport strategy'^  to be delivered by Sport England. The strategy retains the
symbiodc hnks between hosdng major events and sports pardcipadon, but focuses on the
14-25 years old age group with the aim of developing long-term spordng pardcipadon as
a legacy fi-om the Olympics. This is to be achieved by suppordng schemes that forge links
between educadon and community sports clubs and Nadonal Governing Bodies, with
funding being withdrawn ftom schemes that do not deliver results. This emphasizes both
the importance of evaluating policy in the light of evidence, which in the form of 'evi-
dence-based policy' has played a large, if not unchallenged, role in recent discussions of
the need to hicrease the accountabihty of political decisions (Head, 2010) in both the UK
and elsewhere. The strategy also recognizes both the explicit and implicit economic
resource allocation issues at stake. Moreover, while government can target financial
resources in sport, outside of the commercial sector it remains that volunteering is
required to 'finance' and provide opportunides to undertake sport. Volunteers can thus be
thought of as a valuable form of human capital for organizadons that also help to reduce
the budget required for full-dme staff (Clary et al., 1998; Cemalcüar, 2009; Wong et al.,
2011). Volunteering forms an integral part of the new sports strategy in the UK.
This naturally raises the question of what is the link between pardcipating in sport as
a consumer activity and volunteering to support sport as a producer activity. As dis-
cussed below in reviewing the literature, typically these have been invesdgated as dis-
tinct acdvides. In some respect this might seem to be appropriate as it could be argued
that volunteering and pardcipation generate different benefits. Volunteering has been
viewed as central to prosocial behavior in which individuals, motivated by altruism,
increase the well-being of other members of society as a form of social capital genera-
tion (Downward & Rasciute, 201 la). Participation in sport can also generate such social
well-being as it can be consumed collectively in teams and groups. It is in these contexts
that sports participadon and volunteering activity have entered social policy discus-
sions as noted above. However, in the case of sports pardcipation it is clear that fitness
activities and some sports can also be undertaken as individual activities which may be
more connected with self-interested consumption (Downward 8c Rasciute, 201 lb). The
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links are not therefore obvious. Nonetheless, from an economic theory perspective both
activities involve time allocation. Consequently, they span the consumer-producer
aspect of mass participation (Downward et al., 2009). It is conceivable, therefore, that a
policy trade off exists in seeking to promote both participation and volunteering, and
yet this has received no attention in the literature. This paper seeks to develop discus-
sion of these issues by offering new theoretical and empirical insights.
The Extent of Sports Participation and Sports Volunteering
Participation
Sports participation is typically recorded in official or other statistics by asking respon-
dents if they have undertaken an activity or not over a recent period of time, such as
the last two weeks, four weeks, or 12 months. Often the frequency of times the activi-
ty is undertaken is also investigated, with fewer investigations of the time and intensi-
ty of participation (Downward et al., 2009). Internationally, cultural and policy norms
tend to define what constitutes sport for data collection purposes. In this regard, as
Gratton and Taylor (2000) note, definitions of sport involve '"the criterion of general
acceptance that an activity is sporting, e.g. by the media and sports agencies" (p. 7).
The main issues to note with respect to sports participation are that first participa-
tion tends to occur on a relatively small scale and, second, that participation rates are
stable or declining over time. For example, comparing data across the USA, Canada,
Australia, and the UK in the 1990s-2000s, Downward et al. (2009) indicate that once
one excludes exercise such as walking or stretching, typically the next most popular
activities, such as cycling and keep-fit, are undertaken by less that 15% of the popula-
fion. More strikingly, team sports can be participated in by as little as 1% or less of the
population though higher rates are observed. For example, 6.6% of Canadians partic-
ipated in ice hockey in 2004. These data are given context when comparing them to
other leisure activities. In the UK, for example, in 2005 Downward and Rasciute (2010)
show that 75% of the population participate in casual leisure such as watching TV or
spending time with friends. With more specialized activities, such as playing a musical
instrument, sports participation compares more favorably as the former is undertak-
en by 9% of the population.
Of long-standing concern for pohcy makers (see, for example. Sport England, 2004)'
is that these relatively low rates of sports participation are stable or even declining. In
Europe the broad picture is one of stability in countries like Spain, Finland, Belgium,
Portugal, and Austria, and decline in others such as the Netherlands, Italy, and England
(van Bottenburg et al., 2005). In England, for instance, sports participation in any sport
including walking fell ftom 48% in 1990 to 46% in 1996, with a further drop to 43% by
2002 (Rowe et al., 2004). Similarly in Canada, adult sports participation fell ftom 45%
to 31% between 1992 and 2004 (Bloom et al., 2005). In the United States also, sports
participation, as measured by American Sports Data, has either decreased or grown at
a slower rate than the overall population over the past decade (SGMA, 2004).
Volunteering
Definitions of volunteering vary (Cuskelly et al., 2006). As with sports participation
this is because it embraces different kinds of activity in varying degrees and across a
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variety of sectors within a society and across cultural and political contexts (Lukka 8c
Ellis, 2002; Salamon 8c Anheier, 1997). Cnaan et al. (1996), however, argue that volun-
teering is ultimately associated or defined according to; the degree of free will involved,
the degree of remuneration involved, the structure of volunteering, and the intended
beneficiaries of the volunteer act."
The scale of volunteering is quite different to sports participation. It has been esti-
mated that nearly 31 milhon adults volunteered to the 900,000 civil society organiza-
tions in the UK with the voluntary sector alone generating income of £35.5 billion
(UK Civil Society Almanac, 2010).' Sport plays an important role in the voluntary sec-
tor. In 2002, it was estimated that nearly 6 million adults volunteered 1.2 billion hours
to sport in England, equating to an annual value of £14 billion (LIRC, 2003). This is a
relatively stable rate. In 1997 it was estimated that 26% of volunteers were formally
engaged in sport.
There are two major contexts in which sports volunteering take place. The first is in
the sports-club system. Here volunteers are twice as likely to be male, with older males
in senior positions. The second is in sports events, which are broadly defined to mean
less periodic sports contests to league structures that also take place over a more lim-
ited duration. In single-sport events the gender balance tends to refiect the composi-
tion of participation. In multi-sport events the composition is more balanced (Gratton
8c Taylor, 2000; Downward 8c Ralston, 2006).
Despite the historical significance of volunteering to the supply of sport, compara-
tive data reveal challenges to the sports system. Cuskelly et al. (2006) argue that in
Canada volunteering fell by 13% (from 7.7m to 6.2m) between 1997 and 2000, though
average volunteer hours rose by almost 9% (fi-om 149 hours per year to 162 hours per
year). In contrast, in Australia while there was a 24% increase in volunteer numbers
between 1995 and 2000, volunteer hours fell by 20% in sports volunteering. Finally
firom a UK perspective, Gratton et al. (1997) and LIRC (2003) argue that focusing
purely on sports clubs and National Governing Bodies, volunteer hours increased by
approximately 40% (from 170m to 237m) and volunteers by 33% (from 1.19m to
1.6m) (LIRC, 2003, p22).
The determinants of sports participation and sports volunteering
Potential policy intervention to correct the concerns identified by declining sports par-
ticipation and increasing pressure on volunteers requires understanding what drives
behavior. In the case of sports participation, there is now a growing econometric liter-
ature with detailed surveys in existence (Breuer et al., 2010; Downward et al., 2011a).
Recent studies have found that participation in sport, and physical activity more gen-
erally, has positive health benefits (Lechner, 2009), improves educational attainment
(Rees 8c Sabia, 2010), and is associated with higher levels of subjective well-being
(Downward 8c Rascuite, 2011b; Huang 8c Humphreys, 2012).
This literature also indicates that a variety of econometric estimators have been
employed commensurate with how participation has been modeled. For example,
logit/probit estimators have been employed on the decision to participate, with
Heckman selection (Downward 8c Riordan, 2007), hurdle (Humphreys 8c Ruseski,
2011), and copula (Eberth 8c Smith, 2010) models used to model the simultaneous fre-
quency of participation. Further, zero-inflated poison and negative binomial (Dawson
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& Downward, 2011) and zero-inflated ordered probit (Downward et al., 2011b) esti-
mators have been employed to examine the time spent participating in natural units
and ordered intervals. These models also control for the fact that the observed zero
choices to participate may be due to the respondent never having participated, or not
having done so over the time reference of the survey.
Broadly the evidence suggests that participation tend to have a u-shaped relation-
ship with age, declining towards middle age and then with some increase. Males are
typically likely to participate more than females, except in specific activities, and par-
ticipation rises with income and education as economic and human capital rises.
There is also clear evidence of multiple sports participation, indicative of consumption
capital. However, there are mixed household effects on sports participation, with some
indication that participation by parents can raise children's participation, but the pres-
ence of children can reduce participation for females. Finally, it is shown that facility
provision can boost participation (Wicker et al., 2009).
Much of the research on sports volunteering draws upon either examining their type
or their motivations, experiences, satisfaction, and ftiture behavior. For example,
Cuskelly et al. (2006) highlights a distinction between volunteers who are regularly
involved in sport and volunteers who are involved in sport events primarily for the
short-term. In this respect it is recognized that there are differences in volunteering as
identified by Stebbins (1982, 1996) among 'career' and 'serious' volunteers and other
less committed activities. The factors that contribute to the former can be understood
as stemming from the interactions of motivations and satisfaction. For example, vol-
unteer motivation has been found to involve factors such as a desire to contribute to
the sport and its community, particularly in connection with the family; to develop
friendship; to experience new things; and to develop new skills, enhance personal
development, and employment prospects (LIRC, 2003). In this way volunteering
requires balancing altruism and self-interest (Cuskelly et al, 2006). However, motiva-
tions have also been associated with higher levels of satisfaction experienced from vol-
unteering and hence the longevity of volunteering activity (see, for example, Pauline,
2011). More generally, there is a substantial large literature that examines volunteer
motivation and satisfaction. This has occurred particularly in the context of sports
events where formalized scales have been developed for motivation (Cnaan &
Goldberg-Glen, 1991) and subsequently developed to analyze satisfaction (Farrell et
al., 1998) and applied in many sports contexts (Cuskelly et al., 2006).
There is, however, much less econometric analysis of other socio-economic determi-
nants of volunteering, which in part motivates the current research. The studies that
do exist are typically based on relatively small sample sizes and the application of
econometric methods more fragile. For example, Wilson (2004) examines the choice
of 112 volunteers in athletic clubs in the South East of England to enter a coach edu-
cation program using logistic regression. Burgham and Downward (2005) analyzed
data on 126 individuals including both swimming volunteers as well as non-volunteers
at facilities in which swimming clubs operated. In this case, logistic regression was
used to model the volunteer decision and poisson regression the hours of volunteer-
ing. The results suggest that the decision to volunteer is positively linked to having pre-
viously been a swimmer and/or having children involved in swimming, and older age.
There is some evidence of increased likelihood of volunteering with increased income
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through employment and also having children. In contrast, increased hours in volun-
teering are associated more with being female, in full-time employment, higher
income, and having either children swimming, or having been a swimmer. The time
spent volunteering is negatively associated with hours of work. Though small-scale,
the research is indicative that the main resource base for volunteering lies in the con-
sumption capital accrued in the sport, but there are complex time allocation issues
present. Income, education, and age can increase volunteering activity, but increased
work time reduces it. This may account for more time being allocated in this context
by females, who work less. It is these broader socio-economic and time allocation
issues that are the focus of the current research.
Theoretical Framework
To illustrate the main economic issues at stake, the following simple model can be pre-
sented. It is assumed that individuals are consumer-producers of sport, in the Becker
( 1965,1974) sense, who look to maximize utility by allocating time't' across two activ-
ities; volunteering V and participating in sport's'. The Becker framework is adopted
because of its well-regarded seminal Importance to the allocation of time problem
(luster 8c Stafford, 1991) and direct application to sports (Gratton 8c Taylor, 2000) and
foundation for other approaches used, for example in sports participation such as the
SLOTH model developed by Cawley (2004) and employed in sports participation
analysis by Humphreys and Ruseski (2007, 2011).' For simplicity, it is assumed that
more of each of these activities is assumed to be undertaken once an initial allocation
of time is made to both these and other leisure activities. This suggests a 'subsistence'
level of leisure 'tg' which is exogenous the analysis, but allows other, non-sport, leisure
to enter into consideration implicidy.'
The utility maximization problem can thus be expressed in Stone-Geary form as;
Maximizing
aln{t^-btQ)-\-{l-a)lnit^-dtQ) (1)
Subject to
wt^=acitQ+c.^,tv+c^ts (2)
or
ís (2*)
Equation 1 indicates that utility is maximized by allocating time above a 'subsis-
tence' level of leisure \Q', to either volunteering or sports participation according to
preference weights given by 'a'. It is conceivable that these weights might change over
time, for example as the individual ages. Further it is assumed that 'b' and 'd' are pro-
portions of that subsistence time that are given over to either volunteering or partici-
pation. In this way the individual might do neither of these as subsistence leisure. In
the same way 'a' represents the proportion of that leisure time not given to volunteer-
ing or sports participation. In this way other leisure is accounted for. Equation 2 is a
time-value constraint and indicates that work time't^' is valued at the wage rate 'w'. It
is assumed here that work time is fixed to the individual. This represents the expecta-
tion that individuals work standard hours for pre-contracted wage rates. Further 'cj' (i
- 1, V, s) represents the costs of allocating time to other forms of leisure and further
sports and volunteering. These costs might include, for example, opportunity costs of
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dme reflected in 'w' or actual expenditures on travel and equipment. Equation 2* con-
sequently indicates that the consumer choice problem is to allocate the value of time,
above the value of the proportion of subsistence level of leisure not met by sports par-
ticipation and volunteering, which is assumed to be exogenous, to more of either or
both sports participation or volunteering.
The demand funcdons for volunteering and sports participation for the constrained
optimization problem are then derived to be equations 3 and 4, respectively:
tv=Y' t'^ ^w-{aci-\-bCy+dc^ )tQ]-i-tQ [3]
ts= [4]
These equations show that each demand increases above the 'current' subsistence
level if the utility weights associated with each type of leisure increase. For example, if,
say, a(age) and ôa/ôage >0, then ageing would imply greater volunteering at the
expense of sports pardcipadon. More generally a variety of different socio-economic
factors might affect these weights. Naturally, both demands also fall if the respective
specific cost of time allocation to an activity 'Cy' or 'c^' increases. For example, if mem-
bership fees, travel costs, or training costs associated with these activities rises then one
would expect to see a reduction in demand for the activity. Finally, both demands will
increase if earned income relative to the value of the subsistence hours of leisure
increases. The latter is based on the proportions of this time accounted for by each
type of leisure activity valued at the respective price. This can be viewed as a wealth
eftect. Finally, it is entirely possible that sports participation and volunteering are com-
plementary activities. In this framework, this would suggest that 'a'—the propordon
of the 'subsistence' level of leisure not associated with sports pardcipation or volun-
teering—would need to vary inversely with 'ty' and 't '^. As the individual wishes to
increase both of these, then other leisure activity must fall. It is to address these issues
that the following analysis turns.
Data and Empirical Analysis
Data from the Taking Part Survey (TPS), commissioned by the DCMS, are used to
model the decision to engage in, and decide upon the duration of, engagement in
sports volunteering and sports participation. The TPS is a continuous (repeated cross-
section) national survey of England which was first undertaken in 2005. In this study
data from the first three waves (2005-06, 2006-07, and 2007-08) are employed provid-
ing over 39,000 usable observations. As well as providing information on engagement
in leisure, culture, and sport, the survey also provides informadon on respondents'
demographic, employment, and education characteristics.
Following the theoretical model above, it can be expected that the demands for sport
pardcipation (s*) and sport volunteer labour (v^), in linear form, can be expressed as:
sUx\ß+Vi (3*)
v'¡= z'ib+<s)i (4*)
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The vectors x and z include demographic, employment, education and income char-
acteristics, that is the factors likely to affect the 'a ' and the 'c' terms and 'v^' as
described in the previous section." The dependent variables's' and 'v' can be expressed
as either decisions to engage in the activity (binary) or its duration (continuous) and
in the results that follow both of these considerations are explored. It is also possible
that there are unobserved effects that simultaneously effect the engagement decision
of both sport volunteering and sport participation. As discussed above, it may be that
an underlying 'taste' for sport implies complementarity. To deal with this possibility
both single equation and bivariate modeling strategies are employed to test for corre-
lation between the errors of the equations.
In terms of estimation technique the choice of econometric model is generally driven
by the structure of the dependent variable. However, there are theoretical issues to con-
sider. In the case of the decision to volunteer and or to participate in sport it is straight-
forward to justify the use of single equation probit and bivariate probit models. The
latter would capture any unmeasured contemporaneous correlation between the deci-
sions that could be due to, for example, tastes for sport. For the duration of sport volun-
teering and the duration of sport participation the nature of the data—that is measured
in time—allows these variables to be considered as broadly continuous variables.
However, naturally the data are censored below at zero, and tbis has generated some
discussion of how to treat the zero values of these variables. As indicated by
Humphreys and Ruseski (2011), the issue hinges upon whether or not the zeros con-
stitute genuine choices. If this is felt to be the case then a hurdle model is appropriate.
If not, then one might view the observed positive values of activity as subject to selec-
tion constraint. In this respect selection bias should be accounted for. One might argue
that a hurdle format is most appropriate in sports participation data as, particularly
for any given period investigated, the individual has the opportunity to participate in
sport and voluntary activities, at least of an informal nature. Consequently a hurdle
strategy is adopted.' However, because of the complexity of modeling the participation
and volunteering decisions as hurdle models simultaneously, a Tobit specification,
rather than a double hurdle specification, is adopted. Implicitly the Tobit specification
assumes that the same factors determine whether or not to engage in the chosen activ-
ity and to decide upon the frequency of participation. However, unlike the double hur-
dle model, a bivariate estimator is more readily available.
A number of explanatory variables are considered in the analysis, drawn primarily
from the literature discussed above. These are grouped according to individual demo-
graphics (age, gender, ethnicity, and education), household composition (marital sta-
tus, household size, number and age distribution of children), employment status
(including labour income) and, following Dawson and Downward (2011), variables
relating to TV viewing behavior as a key alternative source of leisure. In addition, we
include variables relating to the time lived in the area and the availability of sports
facilities. These variables capture possible social interaction effects upon behavior and
both the awareness and availability of supply side opportunities to individuals. Other
lifestyle control variables are also included to measure aspects of health status, which
is well-known to be linked to sports participation (Rodriguez et al., 2011), and smok-
ing and drinking, which are related to this. Finally, the year in which the interview was
conducted is included to identify any unspecified trends and sample effects.
Definitions of the variables are provided in Table 1.'°
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Table 1: Variable Definitions
Variable Definition
AGE
MALE
SINGLE
MARRIED
MIXED
ASIAN
BLACK
OTHERETH
NADULTS
NCHILD
CHILD6
DEGREE
HE
ALEVEL
FULLTIME
WORKING
STUDENT
KEEPHOUSE
TEMPILL
LONGILL
RETIRED
LOG(INCOME)
AREA
SPCLOSE
TVIHR
TV2HR
TV3HR
TV4HR
TV5PLUS
TVLIVESPORT
TVOTHERSPORT
LIVESPORT
HEALTHVGOOD
HEALTHGOOD
HEALTHBAD
HEALTHVBAD
SMKDAILY
DRINKDAILY
2006
2007
2008
Age of respondent
1 if Male, 0 Female
1 if respondent has never been married, 0 otherwise
1 if respondent is married, 0 otherwise
1 if respondent is of mixed race, 0 otherwise
1 if respondent is Asian, 0 otherwise
1 if respondent is black , 0 otherwise
1 if respondent is from other ethnic minority, 0 otherwise
Number of adults in household
Number of children in household
1 if there is at least one child under the age of 6 residing in the
household
Degree or equivalent =1,0 otherwise
Higher education (less than degree) or equivalent = 1,0 otherwis
1 if respondent has A Levels or equivalent, 0 otherwise
1 if respondent works full-time
1 if respondent is in employment, 0 otherwise
1 if respondent is a full-time student, 0 otherwise
lif respondent keeps house, 0 otherwise
1 if respondent is ill (temporary) and cannot work, 0 otherwise
1 if respondent is ill (long-term) and cannot work, 0 otherwise
1 if respondent is retired, 0 otherwise
Log of personal earnings in the last year before tax and other
deductions (mid point)
1 if the respondent moved to the area within the last two years
1 if sports facihty within 20 minutes
1 if respondent watches TV about 1 hours a day
1 if respondent watches TV about 2 hours a day
1 if respondent watches TV about 3 hours a day
1 if respondent watches TV about 4 hours a day
1 if respondent watches TV about 5 or more hours a day
1 if respondent watches live sport on TV
1 if respondent watches other (non-live) sport on TV
1 if respondent has attended a live sporting event in the last 4
weeks (as a spectator)
1 if self reported general health is very good
1 if self reported general health is good
1 if self reported general health is bad
1 if self reported general health is very bad
1 if respondent smokes every day, 0 otherwise
1 if respondent drinks alcohol every day, 0 otherwise
1 if interview took place in 2006
1 if interview took place in 2007
1 if interview took place in 2008
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0.234
0.171
12.41
0.236
0.172
12.37
0.237
0.1695
12.72
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Tables 2 and 3 present some basic data on sports participation and volunteering.
Table 2 indicates that the proportion involved in volunteering generally in sport as well
as the average number of hours per week has remained relatively constant over the
period 2005-06 to 2007-08. Table 3 also indicates that the proportion of respondents
engaged in sports volunteering is much higher if the respondent had also participated
in sport over the same period, thereby providing further support for treating these
activities within a bivariate setting.
Table 2: Volunteer participation in England 2005-6 to 2007-8
Variable 2005-06 2006-07 2007-08
Involved in voluntary work (last 12 months)
Proportion involved in sport sector
Time spent volunteering in sport
(last 4 weeks)"
Table 3: Cross Tabulation of Volunteering and Sport Participation
(2005-6 to 2007-8 pooled)
Participated in sport Ln last 4 weeks
Volunteered in Sport during last four weeks?
No
Yes
Estimation Results
Tables 4 and 5 present the results firom the single and bivariate probit and tobit esti-
mators with both applied to equations (3") and (4*). The first result to note of inter-
est is that in both cases of bivariate analysis a significant and positive p statistic is
identified. This implies that common unmeasured factors do account for contempo-
raneous direct effects on both activities. As discussed earlier from the consumer-pro-
ducer framework, this suggests that tastes for sport are not just confined to either
activity but that there is complementarity.
More specifically for the decision to participate, the results of the single equation
and the bivariate equation are broadly the same for a large number of variables for
both cases of volunteering and participating in sport. Consequendy, increasing age,
being single, having children under the age of 6 years old, keeping house, being in full-
time work, having recently moved into the area, and watching TV generally of at least
three hours a week, and up to five or more hours, reduce both volunteering and sports
participation. These results are consistent with the sports participation literature and
clearly relate to income-time constraints, familial responsibility, being new to an area
and thus perhaps not having the relevant social interactions with which to engage in
sport, and a preference for more sedentary leisure activit}'. "Bad" health can also reduce
participation in both activities for obvious reasons, as with smoking." However, it is
significant that having very bad health affects sports participation but not volunteer-
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0.505
0.16
Yes
0.495
0.84
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ing, which is intuitively suggestive of the impact of the (lower) physical demands
required for the latter activity. The same is true of the variable measuring long-term
illness, ft is significant that for the ethnicity variables, being Asian is associated with a
decrease in in volunteering and participation, but in the case of being Black or of other
ethnicity this is only the case for sports participation. This is suggestive of additional
constraints for participation only in the latter instance, but perhaps a broader lack of
connection with sport for those of Asian background.
Table 4: Volunteer/Participate in Sport (Yes/No)
Variable
AGE
MALE
SINGLE
MARRIED
MIXED
ASIAN
BLACK
OTHERETH
NADULTS
NCHILD
CHILD6
DEGREE
HE
ALEVEL
FULLTIME
WORKING
STUDENT
KEEPHOUSE
TEMPILL
LONGILL
RETIRED
LOG(INCOME)
AREA
SPCLOSE
TVIHR
TV2HR
TV3HR
TV4HR
TV5PLUS
TVLIVESPORT
TVOTHERSPORT
LIVESPORT
HEALTH:
VERY GOOD
HEALTH: GOOD
HEALTH: BAD
HEALTH:
VERY BAD
SMKDAILY
DRINKDAILY
Single Equation Probit
Volunteer
-0.007** (0.001)
0.145*** (0.027)
-0.101** (0.041)
-0.014 (0.035)
-0.116(0.104)
-0.350*** (0.061)
-0.062 (0.065)
-0.042(0.157)
0.025* (0.015)
0.133*** (0.014)
-0.332*** (0.037)
0.231*** (0.030)
0.208*** (0.036)
0.090*** (0.032)
-0.108*** (0.031)
0.029 (0.054)
0.213** (0.087)
-0.147* (0.084)
-0.087 (0.228)
-0.047(0.120)
0.053 (0.069)
0.038*» (0.016)
-0.119** (0.048)
0.097 (0.060)
-0.004 (0.044)
-0.061 (0.040)
-0.117*** (0.043)
-0.149»** (0.049)
-0.307»»* (0.059)
0.186**» (0.028)
0.229*** (0.026)
0.521**» (0.025)
0.089** (0.035)
0.019 (0.035)
-0.193** (0.092)
-0.203 (0.222)
-0.151*** (0.032)
0.020 (0.038)
Participate
-0.026**» (0.0008)
0.221*** (0.016)
-0.063»*» (0.023)
-0.030 (0.020)
0.081 (0.060)
-0.226*** (0.030)
-0.295*»* (0.037)
-0.206*» (0.094)
-0.025** (0.009)
0.006(0.010)
-0.124*** (0.023)
0.198»** (0.018)
0.168*»» (0.022)
0.084*** (0.019)
-0.112**» (0.018)
-0.050 (0.031)
-0,009 (0.060)
-0.215»»» (0.042)
-0.141 (0.099)
-0.255»»* (0.056)
0.147*»» (0.039)
0.Ó55**» (0.009)
-0.083»»» (0.028)
0.189»»» (0.030)
-0.021 (0.030)
-0.141*** (0.027)
-0.234»** (0.028)
-0.319»»* (0.031)
-0.459*»* (0.033)
0.162*** (0.016)
0.182*** (0.018)
0.263»*» (0.020)
0.317**» (0.020)
0.169»»* (0.019)
-0.166*** (0.042)
-0.412*»* (0.095)
-0.165»»» (0.018)
-0.005 (0.023)
Bivariate
Volunteer
-0.007»** (0.001)
0.140*** (0.027)
-0.101** (0.040)
-0.010 (0.035)
-0.114(0.104)
-0.350*** (0.060)
-0.063 (0.065)
-0.045(0.157)
0.024* (0.015)
0.133*»* (0.014)
-0.334*** (0.037)
0.231**» (0.030)
0.207»** (0.036)
0.087*** (0.033)
-0.108*** (0.031)
0.022 (0.054)
0.206** (0.087)
-0.157» (0.084)
-0.060 (0.223)
-0.051 (0.119)
0.045 (0.069)
0.037»» (0.016)
-0.124»* (0.048)
0.097 (0.060)
-0.001 (0.044)
-0.060 (0.040)
-0.116*** (0.043)
-0.147*** (0.049)
-0.302*** (0.059)
0.187»** (0.028)
0.229*** (0.026)
0.525»»* (0.025)
0.086»» (0.035)
0.016 (0.034)
-0.190»» (0.092)
-0.210 (0.222)
-0.146»** (0.032)
0.016 (0.038)
Probit
Participate
-0.026*** (0.0008)
0.221*»» (0.016)
-0.063*** (0.023)
-0.030 (0.020)
0.080 (0.060)
-0.227*** (0.030)
-0.295*** (0.037)
-0.204»» (0.094)
-0.024*** (0.010)
0.006 (0.010)
-0.124**» (0.023)
0.198*** (0.018)
0.168*** (0.022)
0.085*** (0.019)
-0.112*** (0.017)
-0.049(0.031)
-0.007 (0.060)
-0.214**» (0.042)
-0.140(0.099)
-0.255»»» (0.056)
0.147»»* (0.039)
0.054*»* (0.009)
-0.083*** (0.028)
0.189»»» (0.030)
-0.022 (0.030)
-0.142*** (0.027)
-0.235*** (0.028)
-0.320*** (0.031)
-0.459*** (0.033)
0.162*** (0.016)
0.182*** (0.018)
0.260*»* (0.020)
0.317*** (0.020)
0.169**» (0.019)
-0.165**» (0.042)
-0.412»»» (0.095)
-0.166»** (0.018)
-0.005 (0.023)
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Table 4: Volunteer/Participate in Sport (Yes/No), continued
Variable
2006
2007
2008
CONSTANT
Single Equation Probit
Volunteer
0.040 (0.052)
0.002 (0.053)
0.002 (0.055)
-2.291»»» (0.185)
REGION DUMMIES Included
Log-likelihood
LRTest»
Pseudo R2
p
N
-7466.874
1750.26
0.105
39,229
Participate
0.063»» (0.031)
0.034 (0.032)
0.013 (0.033)
0.588»»» (0.108)
Included
-23144.04
6128.03
0.117
39,229
Bivariate Probit
Volunteer Participate
0.037(0.052) 0.064»» (0.031)
-0.0004 (0.053) 0.034 (0.032)
0.0007 (0.055) 0.014 (0.033)
-2.280f*»» (0.185) 0.588»»» (0.108)
Included Included
-30501.79
218.244
0.235»»» (0.016)
39,229
Notes: Standard errors in parentheses. *, **, *** significant at 10%, 5%, and 1% level,
respectively. ^LR test for single equadon is test of collective significance. LR test in
bivariate model is the likelihood test of p.
In contrast, a number of variables contribute to increasing participation in either
activity. These include being male, having higher levels of education, and income, very
good or good health, and watching sport either live or on TV. The impact of these vari-
ables confirms the profiles of sports participation and volunteering oudined above,
and reinforces the well-known impacts of human and economic capital on participa-
tion in sports-related activities, as well as the availability of time. The positive relation-
ship between watching sport with both participation in sport and sport volunteering
confirms the complementarity of sports consumption activities generally as discussed
earlier.
Significantly, a number of other variables than ethnicity and health have differential
impacts on the decisions to participate in volunteering and sport, being suggestive of
their being relatively distinct activities. For example, the number of children is associ-
ated with volunteering but not participation. The same is true of being a student. The
opposite is the case for being redred and the proximity of sports facilities. The pres-
ence of children and being retired is indicative of the shifting roles in the consumption
and production of sport as family commitments change. It is also well known that vol-
unteering contributes to personal development, as discussed above, which might be
indicative of increased desires of students to volunteer relative to participating in sport
direcdy. The results for sports facilities perhaps suggests that access to facilities affects
sport participation more because sport can be undertaken in contexts like gym facili-
ties other than when volunteering is required, such as typically the case in team sport
clubs. On the other hand, it could suggest that volunteers have greater commitment to
their activities and, perhaps, be prepared to meet greater travel and time costs associ-
ated with this activity.
Turning attention to the duration of volunteering and sports participation, the cor-
responding duration equations for volunteering and participation are presented in
Table 5. Because of the presence of oudiers, the dependent variables in these cases were
transformed into natural logarithms. Broadly similar results emerged. This indicates
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that both engaging in volunteering or sport, as well as their duration, are affected by
common factors. For example, age, being single and having a child under the age of 6
years reduce the time engaged in these activities. The same is true of being in full-time
work and keeping house and recently moving to an area. These results echo the signif-
icance of income-time constraints and impact of familial responsibilities noted above,
as well as how the relative lack of social connection can reduce engagement in sport.
The general negative relationship of volunteering and participation in sport to general
TV watching also suggests that sedentary leisure is a substitute for the extent of active
engagement in sports. The negative impacts of bad health and smoking on the duration
of volunteering and participation in sports also indicates, quite naturally, that states of
ill health and unhealthy behavior affect the duration of sports engagement.
Likewise, compared to the decision to participate in volunteering, being male and
having higher education increase the duration of both of these activities. The same is
true of watching sport either live or on TV live or otherwise. These factors confirm the
broad findings tbat sport can be viewed as a set of complementary activities and
appeal to educated males more than females. The results for ethnicity also echo those
of the decision to engage or not.
Table 5: Volunteer/Participate in Sport (Duration)
Variable
AGE
MALE
SINGLE
MARRIED
MIXED
ASIAN
BLACK
OTHERETH
NADULTS
NCHILD
CHILD6
DEGREE
HE
ALEVEL
FULLTIME
WORKING
STUDENT
KEEPHOUSE
TEMPILL
LONGILL
RETIRED
LOG(INCOME)
AREA
SPCLOSE
TVIHR
TV2HR
TV3HR
TV4HR
TV5PLUS
Single Equation Tobit
Volunteering
-0.020*** (0.006)
0.754*** (0.128)
-0.605*** (0.193)
-0.153(0.163)
0.146(0.460)
-1.414*** (0.299)
0.0013 (0.305)
-0.018 (0.743)
0.144** (0.070)
0.588*** (0.068)
-1.310*** (0.177)
0.795*** (0.143)
0.691*** (0.171)
0.192(0.155)
-0.429*** (0.145)
0.206 (0.261)
0.892*** (0.418)
-0.758* (0.42)
-1.282(1.335)
-0.275 (0.587)
0.419 (0.328)
0.100(0.074)
-0.515** (0.233)
0.756** (0.304)
-0.145(0.210)
-0.141 (0.189)
-0.558*** (0.205)
-0.634*** (0.232)
-1.430*** (0.286)
Participation
-0.106*** (0.003)
0.781*** (0.060)
-0.274*** (0.089)
-0.165** (0.079)
0.329(0.214)
-0.570*** (0.115)
-0.864*** (0.143)
-0.758** (0.362)
-0.043 (0.034)
0.006 (0.036)
-0.539*** (0.086)
0.716*** (0.069)
0.744*** (0.083)
0.350*** (0.073)
-0.447*** (0.067)
-0.390*** (0.116)
0.162(0.208)
-0.933*** (0.162)
-0.628 (0.402)
-1.34*** (0.228)
0.528*** (0.150)
0.278*** (0.035)
-0.275*** (0.101)
0.916*** (0.121)
-0.073(0.108)
-0.401*** (0.097)
-0.764*** (0.102)
-1.112***(0.114)
-1.766*** (0.125)
Bivariate Tobit
Volunteering
-0.007*** (0.0003)
0.059*** (0.007)
-0.039*** (0.011)
-0.002 (0.009)
0.029 (0.025)
-0.077*** (0.014)
-0.048*** (0.017)
-0.042 (0.043)
-0.0002 (0.004)
0.033*** (0.004)
-0.085*** (0.010)
0.073*** (0.008)
0.070** (0.0099)
0.026*** (0.009)
-0.031*** (0.008)
-0.006 (0.014)
0.034 (0.024)
-0.063*** (0.019)
-0.041 (0.049)
-0.093*** (0.028)
0.035* (0.018)
0.020*** (0.004)
-0.029** (0.012)
0.080*** (0.015)
-0.010(0.013)
-0.022* (0.0114)
-0.057*** (0.012)
-0.079*** (0.013)
-0.140*** (0.015)
Participation
-0.063*** (0.006)
0.809*** (0.132)
-0.389* (0.199)
-0.415** (0.170)
0.095(0.481)
-1.304*** (0.315)
-0.492 (0.312)
-0.331 (0.747)
0.163** (0.073)
0.241*** (0.072)
-0.698*** (0.183)
0.954*** (0.149)
0.716*** (0.181)
0.436*** (0.161)
-0.752*** (0.147)
-0.131 (0.269)
0.312 (0.435)
-0.887** (0.417)
-0.939(1.201)
-0.718 (0.572)
0.531 (0.336)
0.133* (0.076)
0.460* (0.245)
0.407 (0.284)
-0.077 (0.220)
-0.395** (0.197)
-0.919*** (0.214)
-1.022*** (0.240)
-1.796*** (0.291)
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Table 5: Volunteer/Participate in Sport (Duration)
Variable Single Equation Tobit
Volunteering Participation
Bivariate Tobit
Volunteering Participation
TVLIVESPORT 0.605*** (0.133)
TVOTHERSPORT 1.016*** (0.126)
LIVESPORT
HEALTH:
VERY GOOD
HEALTH: GOOD
HEALTH: BAD
HEALTH:
VERY BAD
SMKDAILY
DRINKDAILY
2006
2007
2008
CONSTANT
2.450*** (0.125)
0.248 (0.165)
-0.076 (0.162)
-0.999** (0.450)
-0.277 (0.940)
-0.545*** (0.153)
0.166(0.174)
0.110(0.245)
0.082 (0.247)
0.005 (0.260)
-10.574*** (0.917)
REGION DUMMIES Included
0.805"* (0.061)
0.770*** (0.065)
1.017*** (0.070)
1.367*** (0.079)
0.745*** (0.076)
-0.793*** (0.172)
-1.874*** (0.400)
-0.533*** (0.068)
0.043 (0.089)
0.279** (0.120)
0.116(0.121)
0.070 (0.127)
2.382*** (0.409)
Included
0.058"* (0.007)
0.095'** (0.008)
0.196**** (0.008)
0.087'** (0.009)
0.046"* (0.009)
-0.070*** (0.021)
-0.149*** (0.050)
-0.047*** (0.008)
0.014(0.011)
0.017(0.014)
0.012 (0.014)
0.005 (0.015)
-0.271 (0.048)
Included
0.821*** (0.137)
0.703*** (0.132)
1.741*** (0.127)
0.599*** (0.170)
0.072(0.166)
-0.754* (0.435)
-0.403 (0.876)
-0.750*** (0.161)
0.157(0.181)
0.282 (0.259)
0.023 (0.261)
0.066 (0.274)
-4.613*** (0.909)
Included
Log-likelihood
LR Test^
Pseudo R^
a
P
N
-8128.982
1496.08
0.084
4.250*** (0.099)
39,229
-80379.39
6758.1
0.04
4.679*** (0.025)
39,138
0.532'**
-31186.24
(0.002) 3.691*** (0.059)
1.412*** (0.027)
39,138
Notes: Standard errors in parentheses. *, **, *** significant at 10%, 5%, and 1% level,
respectively. ^LR test for single equation is test of collective significance. LR test in
bivariate model is the likelihood test of p.
However, there are also some variations in the results. It is only in the bivariate case
that good or very good health affects volunteering duration positively. In the case of
household size, the number of adults affects volunteering in the single equation case,
but sports participation in the bivariate case. This is as compared to a uniform effect
in the decision to participate equations. Further, the general presence of children does
not affect the duration of sport participation in the single equation case, which is the
same as with the decision to engage. However, it does affect sports participation in the
bivariate duration case, but not in the corresponding bivariate case in the decision to
engage. Other variations across the duration specifications concern working only
reducing participation in sport in the single equation case; long-term illness reducing
sport participation in the single-equation case but volunteering in the bivariate case;
that the proximity of sports facilities is not connected with sports participation in the
bivariate case; and that good or very good health does not affect volunteering duration
in the single equation case.
The results for duration thus seem to be more sensitive to the alternative estimators
than in the case of the decision to engage in sports participation or volunteering.
However, there is still broad correspondence between the decision to engage and dura-
tion of engagement results and, as there is positive correlation between the errors in
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both sets of results, this would suggest that preference might be given to the bivariate
estimates. Taken collectively these results suggest that the two activities are complemen-
tary and thus linked by unmeasured factors such as sporting tastes, which indicates the
complementarity of the activities rather than their inherent substitutability. The results
indicate that participation profiles in both activities are driven by similar factors.
Concluding Remarks
In this study, bivariate models were employed to analyze the link between participa-
tion in sport as a consumer activity and volunteering in sport as a producer activity.
Using data from the Taking Part Survey, evidence it is found that the decision to
engage in sports participation and sports volunteering as well as the duration of the
activities are complementary.
In general, the findings confirm the well-established impacts of human and eco-
nomic capital on participation in sports-related activities, as well as the availability of
time. However there is evidence of the shifting roles of consumption and production
of sport as family commitments change. This is particularly the case in the presence of
(young) children and as individuals move into retirement.
Another important finding relates to the impact of watching television. The nega-
tive relationship of volunteering and participation in sport to general television watch-
ing suggests that sedentary leisure is a substitute for the extent of active engagement in
sports. On the other hand, the positive relationships between watching sport either live
or on television indicates complementarity.
Finally, a differential effect is found in the case of sports facilities. The finding that
sports facilities affect sport participation is indicative of the location in which certain
types of sport take place and where specialist equipment is required. An alternative
explanation is that sport volunteers have greater commitment to their activities and
are therefore prepared to meet greater travel and time costs.
Overall, the investigation suggests that policy seeking to promote either participa-
tion in sport or sport volunteering should recognize this interdependence more than
it has done in the past, where no investigation of the impact of one activity on the
other has been undertaken. For example, any policy that produces time-costs on vol-
unteering might reduce participation and vice versa. It should not simply be assumed,
for example, that volunteers emerge in sport as their participation reduces, for exam-
ple, through age. As can be seen from the results with retired people, it could be that
individuals who age and whose children grow up no longer seek to support the sport
but to engage in their own participation. This is naturally good for their health and
well-being, but reduces the stock of experience and human capital in helping to deliv-
er sports. It follows that more research effort should be directed at investigating the
interrelationships between types of sports consumption to recognize the policy trade-
offs that might exist.
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Endnotes
' See for example, http://www.cabinetofflce.gov.uk/content/big-society-overview
^ http://www.culture.gov.uk/publications/8761.aspx accessed 03/04/2012
' Examination of http://www.culture.gov.uk/publications/8761.aspx and http://www.sporteng-
land.org/research/active_people_survey.aspx give a recent overview by sport in England, show-
ing broad stability of participation trends.
' For example, in Sports Council (1996) sports volunteering was confined to those in formal
roles in sport. In LIRC (2003) informal activity was incorporated into the definition.
' The figure reported refers to the number of informal volunteers that is people who give unpaid
help to other people, usually friends or neighbors. About 20 million people were involved in for-
mal volunteering: people who volunteer with official groups, clubs, or organizations. While for-
mal volunteer is likely to be a significant part of sport volunteering, the data used in this study
is not detailed enough to distinguish between formal and informal volunteering.
' An alternative approach might be to adopt a more basic income-leisure model, but this is a spe-
cial case of the Becker model.
' In this respect the discussion abstracts from the analysis of how much other leisure is chosen.
An alternative framework involves treating volunteering as a form of home production which
allows interactions in volunteering among household members. This information is not avail-
able within the Taking Part Survey.
" Data limitations preclude us from estimating the wage rate or including non-labor income.
Also to improve the convergence properties of our estimates we assume the vectors x and z are
identical.
' See Dawson and Downward (2011) for an application based on count models.
'" More details on the variables used are available from the Taking Part website (http://www.cul-
ture.gov.uk/what_we_do/research_and_statistics/7387.aspx).
" "Bad" being one of the descriptors of the responses to the health question. See Table 1 for the
other responses.
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